9 




TENT SPECIFICATION (") 12^7182 



DRAWINGS ATTACHED 
(21) Application No. 20934/70 (22) Filed 30 April 1970 

(31) Convention Application No. P 19 23 2032 

(32) Filed 7 May 1969 in 

(33) Germany (DT) 

(45) Complete Specification published 22 Nov. 1972 

(51) International Classification B23D 23/00 

(52) Index at acceptance 

B3W 10L20U 10LY 55A 71E 




(54) APPARATUS FOR SHEARING METAL SECTIONS 



(71) We, SCHLOEMANN AKTIEN- 
GESELLSCHAFT, a German Company, of 
Steinstrasse 13, 4 Diisseldorf 1, Germany, do 
hereby declare the invention, for which we 

5 pray that a patent may be granted to us, and 
the method by which it is to be performed, 
to be particularly described in and by the 
following statement: — 
The invention relates to apparatus for shear- 

10 ing metal sections, wherein a cold shear has 
two blade members of special shape. The 
invention is particularly applicable to the 
shearing of channel sections, I-shaped beams 
and T-shaped beams. 

15 When sections are cut using cooling bed 
shears, the cuts are not clean since in places 
the stock must be cut while positioned edge- 
wise, i.e. a limb of the section extends in the 
direction in which the blades of the shear 

20 move. As viewed from the side, the cuts are 
in the shape of a flash of lightning, i.e. 
jagged such that the splits extending from 
the cut made by the upper or lower blades are 
shifted relative to each other and do not meet. 

25 Forced ruptures are produced transversely to 
the desired shearing surface. 

It is not practicable to increase the dis- 
tance between the blades in a direction per- 
pendicular to the direction of cutting since 

30 then the sections would not be cut through 
in the vicinity of portions of the section which 
extend largely perpendicular to the direction 
of cutting. Ideally, a section is sheared per- 
pendicular to its length so as to provide a 

35 clean, smooth planar end surface. When posi- 
tioned in a shear, a section has a plane of 
shearing in which the section will be sheared 
if the shears operate in an ideal way. In the 
present specification the term "plane of shear- 

40 ing" is used even when non-ideal shear con- 
ditions occur and a non-planar line of shear- 
ing occurs. 

According to the present invention there is 
provided apparatus for shearing metal sec- 
45 tions of non-uniform dimensions in the shear- 
ing direction, comprising two blade members 
arranged to be on opposite sides of the sec- 
tions, each blade member having a cutting 

v 



edge arranged to engage a surface of 
the section, each cutting edge having 50 
a profile substantially corresponding to 
the profile of the surface which it is 
to engage, the blade members being relatively 
movable towards one another in a shearing 
direction and being able to be positioned on 55 
opposite sides of the plane in which the sec- 
tion is to be sheared, and at least one of the 
blade members having its cutting edge and 
a blade face facing the plane of shearing such 
that where the profile corresponds to a por- 60 
tion of the section having a greater dimension 
in the shearing direction than an adjacent 
portion of the section, the corresponding por- 
tions as hereinafter defined of the cutting 
edge and of said blade face, respectively, are 65 
arranged to be a greater distance from the 
plane of shearing than the corresponding adja- 
cent portions as hereinafter defined of the 
cutting edge and said blade face. 

By "corresponding portion" of the cutting 70 
edge or the blade face, we mean the portion 
which will engage and shear that portion of 
the section having a greater dimension in the 
shearing direction, and "corresponding adja- 
cent portion" means the portion which will 75 
engage and shear the said "adjacent portion 
of the section", which will have a lesser dimen- 
sion in the shearing direction. 

The invention can provide a smooth part- 
ing cut through channels or U-shaped beams, SO 
universal or I-shaped beams and T-shaped 
beams, which do not require subsequent 
machining to provide a clean end; further- 
more, the invention can provide a shear hav- 
ing all the requirements of cutting tools. 85 

By increasing the distance between the 
blades (in a direction perpendicular to the 
direction of cutting or shearing) adjacent the 
portions of the section which have a dimen- 
sion in the direction of shearing greater than 90 
an adjacent portion, e.g. vertical flanges 
extending from a horizontal main portion of 
a section, it is possible to obtain straight 
splits through the section. It is also possible 
to ensure a smooth cut. * 95 

In an embodiment of the shear apparatus 
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according to the invention, the said corre- 
sponding portion of the cutting edge and of 
the blade face may be formed by providing 
a recess, in the blade face, extending in the 
3 shearing direction. 

In addition, or as an alternative, the said 
blade face of said at least one blade member 
may be arranged to be inclined at an angle 
of up to 10' from the shearing plane such 
10 that anv portion of the cutting edge furdier 
from the other blade member than any other 
portion is at a greater distance than that other 
portion from the plane of shearing. 
Preferably the inclination is w : thin the 
15 range of 1 to 10 ' . 

The inclination can be provided by grind- 
ing said blade face or alternatively by mount- 
in? the blade member at an angle. 
In embodiments of the apparatus accord- 
20 i»« to the invention, the distance between 
the blade members can be provided by a 
recess or inclination in either or both of the 
upper and lower blade members. 
The invention v.ill be further described, 
25 by way of example, with reference to the 
acccmpanving drawings, of which : 

Figure 1 shows in front view blade mem- 
bers for cutting T-shaped sections, the blade 
members having groove-shaped recesses; 
3° Fi^re 2 is a plan view of the arrangement 
of Figure 1 ; t B , 

Figure 3 shows in front view blade mem- 
bers for cutting I-sliaped sections, the blade 
members having groove-shaped recesses; 
35 "Figure 4 is a plan view of the arrangement 
cf Figure 3; . 

Figure 3a shows in front view blade mem- 
bers cutting channel sections, the blade mcm- 
b" r s having groove-shaped recesses; 
-8 Figure 4a is a plan view of the arrangement 
shown in Figure 3a; 
Figure 5 shows in front view blade mem- 
for cutting channel sections, one of the 
blade members^having an inclined face facing 
45 the shearing plane; 

Figure 6 is a side view of the arrangement 
cf Fteure 5; m 

Figure 7 shows in front view blade mem- 
bers for cutting T-shaped sections, one of the 
50 blade members having an inclined face facing 
the shearing plane; 

Figure S is a side view of the arrangement 
of Figure 7; 
Figure 9 is a front view of blade members 
55 for cutting a universal beam, both the blade 
members having an inclined face facing the 
shearing plane; 

Figure 10 is a side view of the arrange- 
ment" cf Figure 9; and 
60 Figures 11, 12 and 13 are side views of 
blade members in a further embodiment of 
the invention wherein one or both of the 
blade members is/are bodily inclined for 
cutting T-shaped sections, channel sections 
65 and I-shaped sections respectively. 



As shown in Figures 1 and~2, T-shaped 
sections are usually cut with the stem of the 
T pointing upwards; a lower blade 1 has 
recesses la along its upper surface in each 
of which the flange or base of one inverted 70 
T-section is inserted, while an upper blade 
2 has recesses 2a in which the stems of the 
T-seciions PI are inserted. In addition, the 
upper blade 2 has vertically extending, groove- 
shaped recesses 2b along its faces extending 75 
from its anting edge, the recesses 2b acting 
to increase the distance Sp between the blades 
in the region corresponding to the stem of the 
T-section PL 

This can result in an improved cutting per- 80 
formance of the upper blade 2 when the stem 
of the section PI is cut through and causes 
the two ends which have been separated from 
one another to be torn apart, so that clean, 
angled cuts can result instead of the lightning- 85 
shaped jagged aits achieved hitherto. The 
invention is based on the fact that the small 
distances Sp required between blades in cut- 
ting sections is only needed in order to ensure 
that stems or flanges which extend horizontally 90 
are cut through cleanly and are not crushed. 
However, since the vertical thickness of sec- 
tions requires a certain distance between the 
blades if it is to break cleanly, an allowance 
is made for this by the widening of the gap 95 
Sp between the blades at these points. 

As shown in Figures 3 and 4, the universal 
or I-shaped seaions P2 are sheared while 
lying with the webs horizontal; a lower blade 
5 and an upper blade 6 arc provided wish 100 
recesses 5a and 6a in which the flanges of 
the sections P2 are inserted. The webs of the 
seaions P2 Jie in recesses 5c and 6c in the 
lower blade 5 and upper blade 6 respectively. 
In order to widen the gap Sp between the 105 
blades at the points corresponding to the 
flanges of the sections P2« which arc to be 
cut through vertically, the lower blade 5 and 
upper blade 6 are provided with groove- 
shaped recesses 5b and 6b. 110 

As shown in Figures 3a and 4a, channel 
sections P3 are usually cut wirh the webs 
positioned uppermost. An upper blade is shown 
at S and a lower blade 7. The upper blade 
8 has groove-shaped recesses 8a to accommo- 115 
date the web of the section P3 while the 
lower blade 7 has recesses Fa frr the flanges 
of the section P3 and groove-shaped recesses 
7b which increase the distance Sp between 
the blades. 120 

Figures 5 to 13 show embodiments of the 
invention, in which the distance between the 
blades at points corresponding to increased 
height of portions of the sections is provided 
by grinding the blades at an angle, or posi- 125 
tioning one or bodi blades at an angle. 

In Figures 5 and 6, 10 is an upper blade 
and 11 a lower blade which are used to cut 
through channel sections PHI. The lower 
blade 11 is ground, at least adjacent to the 130 
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flanges of th£ section P III and adjacent the 
web on the blade face facing - the shearing 
plane, at an angle <*=1° to 10° so that where 
the cutting edge of the blade is profiled to 

5 correspond to vertically extending flanges of 
the section, due to the inclination of the 
blade face the gap Sp between the blades is 
increased then. As Figure 6 shows, the lower 
blade 11 is in fact ground uniformly, at the 

10 angle a. 

Figures 7 and 8 show an upper blade at 
12 and a lower blade at 13, used for cutting 
T-sections PL The upper blade 12 is here 
ground at an angle «=1 to 10° at the face 

15 facing the shearing plane in a manner similar 
to that shown in Figures 5 and 6. 

In Figures 9 and 10, 14 is an upper blade 
and 15 a lower blade used for cutting universal 
beams PII. The upper blade . 14 and the 

20 lower blade 15 are here both ground at an 
angle «a=l to 10° at the face facing the 
shearing plane in a manner similar to that 
shown in Figures 5 and 6. 
Figures 11 to 13 show an embodiment of 

25 the invention in which the inclination is pro- 
vided in a different manner. Here instead of 
the blades being ground at an angle of a=l 
to 10°, the blades are inclined at an angle of 
n=l to 10°, so that again the gap Sp between 

30 the blades is widened at the regions of the 
portions of the blades corresponding to 
vertically extending flanges of the beams. The 
cutting edges of the blades must extend in a 
horizontal plane in order to avoid the material 

35 being crushed. The blade arrangement shown 
in Figure 11 is particularly suitable for T-sec- 
tions, that in Figure 12 for channel seaions 
and that in Figure 13 for universal sections. 



WHAT WE CLAIM IS: — 

40 1. Apparatus for shearing metal sections 
of non-uniform dimensions in the shearing 
direction, comprising two blade members 
arranged to be on opposite sides of the sec- 
tion, each blade member having a cutting 

45 edge arranged to engage a surface of the sec- 
tion, each cutting edge having a profile sub- 
stantially corresponding to the profile of the 
surface which it is to engage, the blade mem- 
bers being relatively movable towards one 

50 another in a shearing direction and being able 
to be positioned on opposite sides of the plane 
in which the section is to be sheared, and at 
least one of the blade members having its 
cutting edge and a blade face facing the plane 

55 of shearing such that where the profile corre- 
sponds to a portion of the section having a 
greater dimension in the shearing direction 
than an adjacent portion of the section, the 
corresponding portions as hereinbefore defined 

60 of the cutting edge and of said blade face, 
respectively, are arranged to be a greater dis- 
tance from the plane of shearing than the 
corresponding adjacent portions as herein- 



before defined of the cutting edge and said 
blade face. 65 

2. Apparatus for shearing metal sections as 
claimed in claim 1, wherein said correspond- 
ing portion of the cutting edge and of the 
blade face is formed by providing a recess 

in the blade face, extending in the shearing 70 
direction. 

3. Apparatus for shearing metal sections as 
claimed in claim 2, wherein the recess is pro- 
vided in the blade member arranged to be 
above the section. 75 

4. Apparatus for shearing metal sections 
as claimed in claim 2, wherein the recess is 
provided in the blade member arranged to be 
below the section. 

5. Apparatus for shearing metal sections 80 
as claimed in claim 2, wherein the recess is 
provided in both blade members. 

6. Apparatus for shearing metal sections as 
claimed in any one of the preceding claims, 
wherein said blade face of said at least one 85 
blade member is arranged to be inclined at an 
angle of up to 10° from the shearing plane 
such that any portion of the cutting edge 
further from the other blade member than 
any other portion is at a greater distance than 90 
that other portion from the plane of shearing. 

7. Apparatus for shearing metal sections as 
claimed in claim 6, wherein the inclination is 
within the range 1 to 10°. 

8. Apparatus for shearing metal sections as 95 
claimed in claim 6 or claim 7, wherein the 
inclination is provided by grinding said blade 
face. 

9. Apparatus for shearing metal sections 

as claimed in claim 6 or 7, wherein the 100 
inclination is provided by mounting the blade 
member at an angle. 

10. Apparatus for shearing metal sections 
as claimed in any one of claims 6 to 9, wherein 
said blade face of that blade member arranged 105 
to be above the section is inclined. 

11. Apparatus for shearing metal sections as 
claimed in any one of claims 6 to 9, wherein 
said blade face of that blade member arranged 

to be below the section is inclined. HO 

12. Apparatus for shearing metal sections 
as claimed in any one of claims 6 to 9, 
wherein said blade face of both blade mem- 
bers is arranged to be inclined. 

13. Apparatus for shearing metal sections 115 
as claimed in any one of the preceding claims, 
wherein the section is a T-shaped beam. 

14. Apparatus for shearing metal sections 
as claimed in any one of the preceding claims, 
wherein the section is an I-shaped beam. 120 

15 ^ Apparatus for shearing metal sections 
as claimed in any one of the preceding claims, 
wherein the section is a channel beam. 

16. Apparatus for shearing metal sections 
substantially as herein described, with 125 
reference to and as shown in Figures 1 and 
2, Figures 3 and 4, Figures 3a and 4a, Figures 
5 and 6, Figures 7 and 8, Figures 9 and 10 
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or any one of Figures 11 to I3~bTthe accom- 
panying drawings. 

17. Metal sections sheared by apparatus as 
claimed in any one of the preceding claims. 
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